A Brief Discussion on the Forest Productivity of a Japanese Ceder Stand in Sterile Soil Conditions, and the Effects of Fertilization by 大畠, 誠一 et al.
Titleせき悪地に造成したスギ林の生産力と施肥効果解析の一例
Author(s)大畠, 誠一; 上中, 幸治; 羽谷, 啓造; 上中, 光子










A Brief Discussion on the Forest Productivity of a 
Japanese Ceder Stand in Sterile Soil Conditions， and 
the Effects of Fertilization 















林分の生産:散とその配分比 f r. l~ して検討しておきたい。
なお，この3ミギ林に，過去2間の施胞が行なわれた。この林分がJ臨めてせき惑地lζ造成され，
植栽後28fl~ を経過しでも林越は閉鎖せず，各{I，母体は孤立木状態にある。このような特殊な林分は，













Table 1 Gcncral descriptions of survey岳dstand 
Date of investigation 
Altitude(m) 
Inelination of slope (degr官官)
Surveyed area (m2) 
Fertilized year 
Stand age (yr.) 
Number of trees C1/ha) 
Mean height of trees (m) 
Mean diameter at height of 10% 














































従来の物質保踏生態学ではt ~諸経.生経 Table 2 Biomass乱ndnct pr吋 uction







im能療を計算し， Pn* Iζ対して示すと I~ 1， 
Aとなる。同一総額であっても森林の生E芸
能率は，必らずしも一定ではなく/:セ産i車
BiomasOven -dry -weig h t 
Stem (Ys， tjha) 5.99 
Branch (Yぁ tjh乱 0.83
Leaf (YL， tjha) 3.65 
Total (YT， tjha) 10.47 
Net productiOIOvcn恥dry-wcight
Stem (.dYs， tjhajyr.) 0.304 
Branch (.dY 13， tパlajyl'¥0.030
Leaf (Y L， tjhajyr.) 0.403 





C)。すなわち， 土地条件が極めて思い今践のスギ林では， Pn*のうちの41%-'e幹の住躍に 4
%制£の生践に配分し， :!Wo生産には55%を酎分していた。なお，根まで含めた純生産f誌に対し
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Fig. 1. Changes in lear efficieney (Pn* jY L， .8)， rotaもion r乱toor leaves 
(.aYLjYL，B) and allotmenも'.ration or 10乱fproduction (.aYLjPnぺC)
in artificial stands or Cryptomeria japo叫向日 D. Don， inwhieh 
data leaf production was directly measur邑d.
⑥:乱 poorforest on sterile soil eonditions In Wakayama Prer. 
investigated in this surveYi • & 0: data in Yoshino， Nara Prer. 
invcstigatcd by Saito e七al. (1967，1968) ム:data i丑 Mie Prer. 







et al.めによれば，その効泉は15'"'-'201:三続いたとしている o 1&1的造1;;f¥j'1加乙i1tiえられたクロマツ 10)の
施J巴試験によれば，それらの梅雨生長は，施日目後数年で減巡したとの報岱・もある。ただし，林地





















Fig.2. Changes of diameter growth rate in three sample stells 
O.3m乱bovcgl'ound. Bceause their rates were lovered acc小
rding to dialllcter growth， the effect of fertilization can 
not b巴evaluated fl'om the dialllcter gl'owth rat号・
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Response in dialllcter growぬ (D，A)， C1'・oss府sestionalarea (8， B)乱ndstem volume 
(D3， C)to fertilization estilllate占fromcross section O. 3m above ground in sample 


















































































Years after planting 
DireClt l'csponses to fCl'tilization in 
diameter (A)， cross 'sectional gl'owth 
(B) and volum色 gl'owth(0) estimated 
fl'om stem Clross繍scctionO. Sll above 
ground in s乱llpleNo. 5. Growth level 












悶2，B， 01こは，断商f.i~と材讃生誕のJË諜間金示した。 ζ の方法によれば，生:経水欝が変化
した場合!Bl;路線の{頃きが変化するが(例えば関 2，B， a， b)，施賠後の安定期Ii:評羽liする
ための2送機総決定の方法がI~j らかでない。 ζ のため，今回は， ;1オ磁生慌の変動を磁接比較する方
法によった。
鴎5，A， B に 6個体の材積長速度の変イむを示した。最大樹体制0.6)では， 第1聞の施
肥前まで，住I箆速度は増加の傾向告示したが，他の 5側体では，施肥前の 4，5年部には，ほほ
A A 
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Rcsponse in vol立megrowth rate in respcctive sample trees to 
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Resume 
To examine the forest produetivity corresponding to stel'ile soil eonditions， the product-
ion rate of the above gl'ound parts (Pn*) and the response in stem growth to for・estfer-
tilizer wel'e investigated in 乱 28ヴeal'-oldpoor forest Cl'yptomel'i日 japonicaD. Don) at 
Shirahama-cho of Wakayam乱 Pref.
The annual stem and braneh pr・oduetionwas estimated by the usual allometrie method， 
and the leaf pl'oduetion rate was estimated by the method of eutting the new part. The 
leaf biomass (Yd， net pl'oduetion (Pn~つ and leaf effieiency (P n * /Y L) of this stand wel'e 
34 
very low due to the sterile eondition (Table 2， Fig.1， A.). On the other hand， the allot-
ment ratio of leaf production to the Pn* was very high， about 55 percent (Fig. 1， C)， and 
the rotation rate of leaf (b. Y L/Y L) was maintained cOllstan七(Fig.1， B). Th記sefeatures 
seemed to be characteristics of the forest pr引iuctivityon sぬrilesoil conditions. 
Because the growth response to f告1・tilizationrepl'・esentedby diameter， cross欄 S邑ctionaland 
volume growth differ (Fig. 4)， changes il volum母growthof sample stcms were examilled 
from stem sections O. 3m above the grou廷d.The duration of rapid growth directly after 
fertiliz乱tiOl was very short， about 4 years il this poor forest (Fig. 5). The response 
to fertilization continued for・morethan 7 years aIter the prompt-growth. 
